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Abstract

This paper is written to evaluate the ground stability according to the construction of Jeju 2nd airport.
Sumgol is the unique characteristics of Jeju soil, which is used to evaluate the ground stability of the
airport. The research contents are as follows. 1) The geotechnical characteristics for Jeju 2nd airport
was analyzed, and the Sumgol and geotechnical properties were calculated based on the existing
geotechnical survey data. 2) The divided sections of Jeju 2nd airport were modeled to evaluate the
ground stability after determining the section (runway and airport facilities) which have the different soil
and loading properties. 3) The stability and deformation ranges of the airport ground were identified
through numerical analysis. The entire airport was divided into three sections to analyze the stability
of Jeju 2nd airport, and calculated the stresses, settlements, and strains of each section by computer
numerical analysis modeling. For modeling, the ground and load conditions were examined, also
pavement conditions for each airport ground section were examined. From the analysis results of each
section according to the ground conditions, the vertical settlements were analyzed as 0.11~0.18 m and
the sum of effective stress and pore water pressure were 92.75~445 kPa. These results were made by
taking into account the Sumgol of the bottom ground without reinforcement, also the soil strength
parameters of the airport ground were reduced for computer modeling, Therefore, if proper reinforce-

ments are applied to the ground of Jeju 2nd airport, sufficient airport ground stability can be secured.
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Fig. 1. Map of study area.
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Fig. 2. Representative cross section by selected region.
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Fig. 2. Continued.
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Table 1. Soil parameters of soil, weathered rock, bed rock

Unit weight Cohesion Inner friction angle ~ Young’s modulus Poisson’s ratio
(rt, KN/m®) (c, kPa) © (Em, MPa) V)
Filled Soil 19 15 25 - -
material Rip-rap 20 0 35 - -
Filled layer 17 25 6 0.31
Silty clay (upper) 15 15 15 11 0.40
) Silty clay (lower) 16 30 19 14 0.40
1Sa ';‘l‘flemary silt 15 10 15 14 0.40
Silty sand 17.5 5 25 11 0.35
Silty gravel 18.0 5 28 14 0.35
Clinker 18.0 5 32 31 0.35
Weathered rock 20 30 33 150 0.33
Soft rock 23 65 34 200 0.27
Rock 25 100 35 450 0.25
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Table 2. Flexible pavement section analysis application value

Separation Flexible pavement
Material Runway, Taxiway
Asphalt surface P-401/P-403 HMA
Asphalt bed P-401/P-403 HMA
Rip-rap base P-209
Sub-base P-154

Subgrade design CBR : 8%

Table 3. Rigid pavement section analysis application value

Separation Rigid pavement

Material Mooring area
Concrete slab Design moment 710 psi (5.0 MPa)
Cement stability layer Young’s modulus 500,000 psi (3,500 MPa)

Subgrade bearing capacity (K) : 180 pci (design CBR 8%)

Table 4. Pavement layer composition and thickness for each section

Separation Flexible pavement Separation Rigid pavement

Section 1 Runway, Taxiway Section 2,3 Apron
Asphalt surface 15 cm

P CON'C SLAB | Alem
Asphalt bed 20 cm (considered safety factor)
Rip-rap base 20 cm

15 cm Cement stability layer 30 cm
Sub-base . .. .
(considered minimum thickness)
70 cm 71 cm

Table 5. Properties of the pavement layer

Separation Unit weight (yt, kKN/m?) Young’s modulus (Em, MPa) Poisson’s ratio (V)
Asphalt surface (Earthcon) 22.76 1,378.95 0.35
Asphalt bed (Earthcon) 22.96 2,757.9 0.35
Rip-rap base (P-209) 21.88 325.29 0.35
Sub-base (P-154) 21.88 113.26 0.35
Concrete slab 25 5 0.35

Cement stability layer 25 3,447.38 0.35
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Table 6. Packing layer composition and thickness
Flexible pavement Rigid pavement
Runway, Taxiway Mooring area
Earthcon surface
15cm
CON'C SLAB
Earthcon bed 4lcm
20cm
rip-rap base (P-209)
20cm
Cement stablity layer
Sub-base (P-154) 30cm
15cm
70 cm 71 cm
A AEES loll A 2o th & T2 ZRHEQPY 9192401 w5 ol S-S 285t ThHo| o
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Fig. 3. Final section selection through simplified layers.
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Table 7. Takeoff weight by aircraft type when operating the runway (3,200 m) of Jeju 2nd Airport

Separation Type Maximum take-off weight (MTOW) Take-off weight (TOW) TOW + MTOW (%)
Airplane A380-800 F 575 ton 575 ton 100.0%

Table 8. Aircraft tire contact pressure

) Tire contact area (m®) Contact pressure (kN/m?)
Separation
MTOW TOW MTOW TOW
WV000 1.7442 1.7143 567.6867 577.6035

SOCAVAE9] A A 8 A2 @A A3} Hl6E2,100 m*E 485131t offd SOCA A& oFs-& 15 Ak
551 515 Alkto] B AR 2 1,920 kN2 THH AT 440 kKN/m? 2] 5150 & 2-85190ct. tadAH| et 1250] &
4515, 5F59] 2 W P AEE 9ot oA AL ThHE 515 28R 55l |5l 42980]) Z-851 At Table
9 2%

=)

Table 9. Load element combination and load application point for each section

Separation Section 1 Section 2 Section 3
Load element Equipment load Equipment load Control tower load Equipment load
Load value (kN/m?) 577.6035 577.6035 440 577.6035
Load point (m) 0.85175 0.85175 1,447.9~1,947.9 0.85175
CHHE 515 24 24
A ThHE B of| et S-S 218511, A[ei Hdwof "alth ZF thid 515 @4-0] ok 515 284
= Table 9= LR QLT T 1, 2, 30 281 @8] st 28812 H] Btelo] FAHA S 119 s T #52
A0 2 0.85175 m 792 523 A4 ol5 205 A8stelom, O 20] -89 259 ol 2842 oA v

5= 7IE2 R 500 m A2E SRE A ste o= A-8SHH:
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Table 10. Result value for each load factor

Separation Section 1 Section 2 Section 3
) ) Control tower load )
Load element Equipment load  Equipment load Equipment load
S.p LP E.P

Load point (m) 0.85175 0.85175 1,447.9 1,697.9 1,947.9 0.85175
Y-axis settlement (m) -0.11737 -0.07291 -0.11763 -0.18016 -0.18042 -0.16772
Y-axis total stress (kPa) 92.74802 227.12533 168.32426 445.11546 445.98095 240.70126
Y-axis strain -0.0000355 0.20289 0.020953 0.05547 0.05557 0.03008

Equipment Load Point(0.85175m) Equipment Load Point(0.85175m)

) « Load Value 557, 6035kn/m? R Load Value 557.6035kn/m?
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Fig. 4. Analysis results of vertical displacement and total stress.
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